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DETAILED ACTION 



Claim Objections 

Claim 1 is objected to because of the following informalities: the word matrix in line 5 
of the amended claim is misspelled "matric". Appropriate correction is required. 



Allowable Subject Matter 

The indicated allowability of claim 10 now incorporated into claim 1, claim 12, claim 21 
now incorporated into claim 17, claim 22, claims 26-44, claim 40 and claims 45-52 is withdrawn 
in view of the newly discovered reference(s) to U.S. Patent 3,762,882 to Grutza, U.S. Patent 
6,372,012 Bl to Majagi et al., U.S. Patent 3,061,525 to Grazen et al., U.S. Patent 4,305,792 to 
Kedward et al. and U.S. Patent 4,833,041 to McComas. Rejections based on the newly cited 
reference(s) follow. 



Claim Rejections - 35 USC §112 



The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 



The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claim 23 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. A Markush-type claim recites alternatives in a format such as "selected from the 
group consisting of A, B and C." MPEP 803.02 [R-3]. The word "or" in line 3 of claim 23 
should be changed to "and" to properly represent the Markush group. Appropriate correction is 
required. 



Claim Rejections - 35 USC §103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the diffeTences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 3-6 8-9, 12-16, 17, 19, 20, 22-25 and 54 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent 3,762,882 to Grutza. 

Regarding claims 1, 3 and 17, Grutza discloses a coating for surfaces such as surfaces of 
engine components, comprising a metal matrix with diamond (hard) particles evenly and 
uniformly distributed throughout the metal matrix forming a uniform and continuous plating 
(abstract and column 1 lines 63-67 and column 2 lines 30-36). Grutza further discloses nitride 
and oxide additives such as KCN, CdO and NaCN in the matrix (column 5 lines 15-22 and 
column 6 lines 5-35). Grutza does not expressly disclose a distance between particles of equal 
to or less than 10|im, however Grutza does disclose an even and uniform distribution of diamond 
particles ranging in size from .01 - 30|im in diameter and densities of 1-20 g/1 of diamonds 
dispersed in the matrix (column 1 lines 6-8 and 65-67 and examples in columns 4-6). Grutza 
also discloses that the concentration of diamond particles depends upon the type of bath in which 
they are dispersed and the density of the diamonds-desired in the matrix (column 3 lines 13-15). 
Therefore it would have been obvious to a person having ordinary skill in the art at the time of 
the invention to optimize the desired size and volume of diamonds to arrive at a distance between 
particles of equal to or less than 10^m or 5 jam for the particular application. 
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Regarding claim 4, Grutza discloses a uniform and continuous plating (abstract and 
column 1 lines 63-67). 

Regarding claims 5, 12, 19, 22 and 54, Grutza discloses diamond particles ranging in size 
from .01 - 30(im in diameter (column 1 lines 6-8). This includes some nanoparticles between 1 
and lOOnm in diameter as defined on page 10 in paragraph [0028] of the applicant's 
specification. 

Regarding claims 6 and 20, Grutza discloses the metal matrix as based on metals 
including Ni, Co and Fe (column 3 lines 15-16 and 52-55). 

Regarding claims 8 and 9, Grutza discloses electrodeposition, however, claims 8 and 9 
are product by process claim wherein the patentability of the product does not depend on its 
method of production. "If the product in the product by process claim is the same as or obvious 
from a product of the prior art, the claim is unpatentable even though the prior product was made 
by a different process unless it can be shown that the product produced by the process is in some 
manner measurably distinct from the product produced by another process." See MPEP 2113. 
As such, the process limitation within claims 8 and 9 do not provide patentable distinction over 
the prior art. 
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Regarding claims 13 and 23, Grutza discloses diamond particles (abstract and column 1 
lines 63-67). 

Regarding claims 14 and 24, Grutza discloses a continuous plating and discloses the 
thickness may vary anywhere from .000039 - 0.25 inches which includes greater than 25|am 
(column 8 lines 28-31). 

Regarding claims 15 and 25, Grutza discloses diamond particles whose inherent hardness 
is 10 on the Mohs scale as confirmed known to the applicant on page 5 paragraph [0016] of the 
applicant's specification (column 1 lines 51-54). 

Regarding claim 16, Grutza discloses any articles that come in contact with other surfaces 
such as surfaces of engine components can be coated with this coating to prolong their useful 
operating lives by reducing wear and friction (column 2 lines 30-36). Therefore it would have 
been obvious to a person having ordinary skill in the art at the time of the invention to coat 
hydroelectric turbine components, since they are engine components that come into contact with 
other materials. 

Claims 2, 7, 1 1 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 3,762,882 to Grutza in view of U.S. Patent 6,372,012 Bl to Majagi et al. 
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Regarding claims 2, 7, 1 1 and 18, Grutza discloses all of the limitations of claims 1 and 
17 but does not disclose particles coated with a film different from the metal matrix, comprising 
Ni, Cr or Ti compounds or oxides, borides, nitrides carbides or mixtures thereof. However, 
Majagi discloses coating diamond or cubic boron nitride (CBN) particles with a film of carbides, 
borides or nitrides of elements such as nickel, titanium and chromium among others, in order to 
form a "superhard" filler for a metal matrix made from materials such as iron and nickel among 
others, in which the particles are embedded (column 1 lines 24-27, column 3 lines 13-17 and 55- 
59, column 5 lines 43-51 and column 5 line 66 - column 6 line 3). Majagi discloses the coating 
may have the same or a different composition as the metal matrix (column 2 lines 39-44). 
Majagi discloses this coating, protects the diamond material and promotes metallurgical bonding 
of the diamond with the metal matrix. Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time of the invention to use the coated diamond particles of Majagi 
as the diamond particles of Grutza in order to form a "superhard" material coating with improved 
bonding between the particles and the metal matrix. 

Claims 26-30, 32-34, 45-47, 49-52 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 3,762,882 to Grutza in view of U.S. Patent 4,305,792 to Kedward 
et al., further in view of U.S. Patent 4,833,041 to McComas. 

— Regarding claims 26, 45 and 46 and 52, Grutza discloses an electroplating process, which 
can be used to make articles such as engine components, involving suspending diamond particles 
in an aqueous solution containing metal sulfates such as nickel sulfate (column 2 lines 8-14, 30- 
36 and 41-48 and column 6 lines 48-52, column 7 lines 14-22). The process further involves an 
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article, immersed in the solution and agitated, viz. rotated then halted when the solution is 
electrolyzed (column 1 lines 50-54-56 and column 2 lines 67-68 and column 3 lines 1-6). Grutza 
does not specifically disclose deionized water but because the bath is a chemical bath relying 
upon ionization, it would have been obvious to any person having ordinary skill in the art at the 
time of the invention to use deionized water. Grutza does not disclose electroless plating or a 
hypophosphite solution but Kedward discloses a similar plated article made by either 
electroplating or electroless plating using a hypophosphite solution. Therefore, it would have 
been obvious to a person having ordinary skill in the art at the time of the invention to use a 
hypophosphite solution in an electroless plating process to produce the same plating as Grutza 
produced with the electroplating process since electroplating and electroless plating are used 
interchangeably to plate such materials as indicated by Kedward. Neither Grutza nor Kedward 
fully detail the electroless plating process and do not disclose heating the bath for processing. 
However, McComas discloses, in more detail, an electroless plating process used to produce 
wear resistant alloy coatings and discloses that in a typical process the article is immersed in a 
hot bath at 180-210°F or about 82-99°C (column 5 lines 5-7). Although not specifically 
disclosed, it would have been obvious to any person having ordinary skill in the art at the time of 
the invention to remove the article from the bath in order to use it. Neither Grutza nor Kedward 
disclose heating the component after removal from the bath. However, McComas discloses that 
heat treatment "of the coated~article can increase the hardness of the "coating and discloses heat 
treating after coating at temperatures ranging from 375 to 750°F depending on the time at 
temperature resulting in a Knoop of 1000 or approximately 7 on the Mohs scale of hardness. 
Because McComas discloses a typical heat treating process for a wear resistant alloy coating, it 
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would have been obvious to a person having ordinary skill in the art at the time of the invention 
to incorporate the heating of the bath and the heat treatment of the article after coating of 
McComas with the materials of Grutza and Kedward to create a superhard particle and metal 
matrix coating for an engine component by an electroless plating process. 

Regarding claims 27 and 50, Grutza, Kedward and McComas disclose all of the 
limitations of claims 26 and 45 but do not expressly disclose a distance between particles of 
equal to or less than 10|im, however Grutza does disclose an even and uniform distribution of 
diamond particles ranging in size from .01 - 30(im in diameter and densities of 1-20 g/1 of 
diamonds dispersed in the matrix (column 1 lines 6-8 and 65-67 and examples in columns 4-6). 
Grutza also discloses that the concentration of diamond particles depends upon the type of bath 
in which they are dispersed and the density of the diamonds desired in the matrix (column 3 lines 
13-15). Therefore it would have been obvious to a person having ordinary skill in the art at the 
time of the invention to optimize the desired size and volume of diamonds to arrive at a distance 
between particles of equal to or less than lOjwn or 5|am for the particular application. 

Regarding claims 28 and 29, Grutza, Kedward and McComas disclose all of the 
limitations of claim 26 and McComas discloses replenishing the bath to maintain a preferred 
concentration range forthe metalioITcom^ 5 lines 25-48). Although Grutza, 

Kedward and McComas do not expressly disclose a metal ion concentration of 5.5 - 6.3 g/1 of 
bath solution, however Grutza does disclose 20 g/1 of metal ion (column 3 line 15-17). It would 
have been obvious to a person having ordinary skill in the art at the time of the invention to 
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adjust and replenish the bath to maintain the metal ion concentration for the intended application, 
since it has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claims 30 and 47, Grutza, Kedward and McComas disclose all of the 
limitations of claims 26 and 45 and Grutza discloses H3BO3 additions to the solution (column 4 
example 1 and column 6 lines 52-53). 

Regarding claims 32 and 49, Grutza, Kedward and McComas disclose all of the 
limitations of claims 26 and 45 and Grutza discloses volume fractions of hard particle of 40% 
(column 3 line 13-19). 

Regarding claim 33, Grutza, Kedward and McComas disclose all of the limitations of 
claim 26 but do not expressly disclose a distance between particles of equal to or less than 10|im, 
however Grutza does disclose an even and uniform distribution of diamond particles ranging in 
size from .01 - 30(im in diameter and densities of 1-20 g/1 of diamonds dispersed in the matrix 
(column 1 lines 6-8 and 65-67 and examples in columns 4-6). Grutza also discloses that the 
concentration of diamond particles depends upon the type of bath in which they are dispersed 
and the density ^)f the diamonds desired in the matrix (column 3"lines 13-15). Therefore it would 
have been obvious to a person having ordinary skill in the art at the time of the invention to 
optimize the desired size and volume of diamonds to arrive at a distance between particles of 
equal to or less than lOjam or 5\xm for the particular application. 
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Regarding claims 34 and 51, Grutza, Kedward and McComas disclose all of the 
limitations of claims 26 and 45 and Grutza discloses a coating thickness which may vary 
anywhere from .000039 - 0.25 inches which includes greater than 25|im (column 8 lines 28-3 1). 

Claims 31 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent 3,762,882 to Grutza in view of U.S. Patent 4,305,792 to Kedward et al. and U.S. Patent 
4,833,041 to McComas further in view of U.S. Patent U.S. Patent 6,372,012 Bl to Majagi et al. 

Regarding claims 31 and 48, Grutza, Kedward and McComas disclose all of the 
limitations of claims 26 and 45 and Grutza discloses particle diameters of .01 - 30|am in diameter 
including nanoparticles between 1 and lOOnm in diameter as defined on page 10 in paragraph 
[0028] of the applicant's specification (column 1 lines 6-8). Grutza does not disclose 
nanoparticles comprising carbides, borides, nitrides or oxides with at least one metal selected 
from a group of metals consisting of Al, Si, W, Cr, Ti, Nb, Zr, Hf, Ta, and Mo however Majagi 
discloses the use of electro and electroless plating methods to apply a coating of particles 
comprising carbides, borides, nitrides or oxides of elements such as Al, Si, W, Cr, Ti, Nb, Zr, Hf, 
Ta, and Mo by using particle of the same size as the hard particles such as the diamond particles 
of Grutza whiclrinclude nanoparticles" (column 5 liries~43-5T, column 6"lines 1-3, column 7 lines 
8-16, column 8 lines 40-45 and column 9 lines 33-63). Majagi discloses the use of these 
materials to form "superhard" coatings with good particulate bonding with the matrix and fewer 
coating flaws (column 6 lines 4-15). Therefore, it would have been obvious to any person 
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having ordinary skill in the art at the time of the invention to use the materials of Majagi in the 
process of Grutza to create a superhard coating with good particulate bonding with the matrix 
and fewer coating flaws. 

Claims 35-37, 39 and 41-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 3,762,882 to Grutza in view of U.S. Patent 6,372,012 Bl to Majagi et al. 

Regarding claim 35, Grutza discloses an electroplating process involving suspending 
diamond particles in an aqueous solution containing metal sulfates (column 2 lines 8-141-6 and 
41-48 and column 6 lines 48-52, column 7 lines 14-22). Grutza discloses particle diameters of 
.01 - 30^m in diameter (column 1 lines 6-8) including nanoparticles between 1 and lOOnm in 
diameter as defined on page 10 in paragraph [0028] of the applicant's specification. The process 
further involves an article, which is made to act as a cathode and immersed in the solution and 
agitated, viz. rotated then halted when the solution is electrolyzed (column 1 lines 50-54-56 and 
column 2 lines 67-68 and column 3 lines 1-6). A current is then run through the bath thereby 
forming a hard particle and metal coating (column 8 lines 43-47). Grutza does not specifically 
disclose deionized water but because the bath is a chemical bath relying upon ionization, it 
would have been obvious to any person having ordinary skill in the art at the time of the 
invention to use deionized water. Grutza does not disclose nanoparticles comprising carbides, 
borides, nitrides or oxides with at least one metal selected from a group of metals consisting of 
Al, Si, W, Cr, Ti, Nb, Zr, Hf, Ta, and Mo however Majagi discloses the use of electro and 
electroless plating methods to apply a coating of particles comprising carbides, borides, nitrides 
or oxides of elements such as Al, Si, W, Cr, Ti, Nb, Zr, Hf, Ta, and Mo by using particle of the 
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same size as the hard particles such as the diamond particles of Grutza which include 
nanoparticles (column 5 lines 43-51, column 6 lines 1-3, column 7 lines 8-16, column 8 lines 40- 
45 and column 9 lines 33-63). Majagi discloses the use of these materials to form "superhard" 
coatings with good particulate bonding with the matrix and fewer coating flaws (column 6 lines 
4-15). Therefore, it would have been obvious to any person having ordinary skill in the art at the 
time of the invention to use the materials of Majagi in the process of Grutza to create a superhard 
coating with good particulate bonding with the matrix and fewer coating flaws. Although not 
specifically disclosed it would have been obvious to any person having ordinary skill in the art at 
the time of the invention to remove the article from the bath in order to use it. 

Regarding claim 36, Grutza and Majagi disclose all of the limitations of claim 35 but do 
not expressly disclose a distance between particles of equal to or less than lO^im, however 
Grutza does disclose an even and uniform distribution of diamond particles ranging in size from 
.01 - 30^m in diameter and densities of 1-20 g/1 of diamonds dispersed in the matrix (column 1 
lines 6-8 and 65-67 and examples in columns 4-6). Grutza also discloses that the concentration 
of diamond particles depends upon the type of bath in which they are dispersed and the density 
of the diamonds desired in the matrix (column 3 lines 13-15). Therefore it would have been 
obvious to a person having ordinary skill in the art at the time of the invention to optimize the 
-desired size and-volume-of diamonds to arrive at a distance between particles of equal to or less 
than lOjim or 5(im for the particular application. 
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Regarding claim 37, Grutza and Majagi disclose all of the limitations of claim 35 but 
Grutza and Majagi do not specifically disclose a metal ion concentration of 5.5 - 6.3 g/1 of bath 
solution, however Grutza does disclose 20 g/1 of metal ion (column 3 line 15-17). It would have 
been obvious to a person having ordinary skill in the art at the time of the invention to adjust the 
metal ion concentration for the intended application, since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 39, Grutza and Majagi disclose all of the limitations of claim 35 and 
Grutza discloses H3BO3 additions to the solution (column 4 example 1 and column 6 lines 52- 
53). 

Regarding claim 41, Grutza and Majagi disclose all of the limitations of claim 35 and 
Grutza discloses volume fractions of hard particle of 40% (column 3 line 13-19). 

Regarding claim 42, disclose all of the limitations of claim 26 but do not expressly 
disclose a distance between particles of equal to or less than 10|am, however Grutza does 
disclose an even and uniform distribution of diamond particles ranging in size from .01 - 30jxm 
in diameter and densities of l-20~g/I of diamonds dispersed in the matrix~(column Mines 6-8 and 
65-67 and examples in columns 4-6). Grutza also discloses that the concentration of diamond 
particles depends upon the type of bath in which they are dispersed and the density of the 
diamonds desired in the matrix (column 3 lines 13-15). Therefore it would have been obvious to 
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a person having ordinary skill in the art at the time of the invention to optimize the desired size 
and volume of diamonds to arrive at a distance between particles of equal to or less than lOjim or 
5 jam for the particular application. 

Regarding claim 43, Grutza and Majagi disclose all of the limitations of claim 35 and 
Grutza discloses a coating thickness which may vary anywhere from .000039 - 0.25 inches 
which includes greater than 25(im (column 8 lines 28-31). 

Regarding claim 44, Grutza and Majagi disclose all of the limitations of claim 35 and 
Grutza discloses diamond particles, whose inherent hardness is 10 on the Mohs scale as 
confirmed known to the applicant on page 5 paragraph [0016] of the applicant's specification 
(column 1 lines 51-54). 



Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
3,762,882 to Grutza in view of U.S. Patent 6,372,012 Bl to Majagi et al. further in view of U.S. 
Patent 3,061,525 to Grazen et al. 

- Regarding claim 3 S^Grutza-and-Majagi do not specifically disclose replenishing the bath"" 
to maintain a metal ion concentration of 5.5 - 6.3 g/1 of bath solution, however Grutza does 
disclose 20 g/1 of metal ion (column 3 line 15-17). Additionally, Grazen discloses adjustment 
and replenishment of the bath as a normal part of the electroplating process (column 6 lines 50- 
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58). It would have been obvious to a person having ordinary skill in the art at the time of the 
invention to replenishment of the bath as a normal part of the electroplating process and to adjust 
the metal ion concentration for the intended application, since it has been held that discovering 
an optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Response to Arguments 

Examiner acknowledges applicant's amendment to the specification and withdraws 
objection to the specification. 

Examiner acknowledges applicant's amendments of claims 1, 13, 17, 23, 35, cancellation 
of claims 10, 21, 40, and 53 and addition of new claim 54 and withdraws objections to claims 13 
and 23 but indicates an objection to claim 1. 

Applicant's arguments with respect to claims 1-9, 1 1-20, 22-39, 41-52 have been 
considered but are moot in view of the new ground(s) of rejection. 



New claim 54 is rejected as indicated above. - 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. U.S. Patent 3,876,434 to Dutkewych discloses replenishment of Ni electroless plating 
solutions containing nickel sulfate and a hypophosphite. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Elizabeth Ivey whose telephone number is (571) 272-8432. The examiner 
can normally be reached on 7:00- 4:30 M-Th and 7:00-3:30 alt. Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Deborah Jones can be reached on (571) 272-1535. The fax phone number for the 
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